The case reported here illustrates an interesting correlation between the macroscopic and microscopic appearances of a parathyroid adenoma stained with methylene blue in vivo, suggesting that the dye is taken up exclusively by the oxyphil cells.
The use of methylene blue as a means of identifying parathyroid tumours at operation was first described by Dudley in 1971 . This followed on from the use of toluidine blue, which was withdrawn because of the high incidence of cardiac arrhythmias when it was administered intravenously. Methylene blue given intravenously enables parathyroid glands to be identified more easily at operation, and thus significantly decreases operating time. It is given as an infusion, diluted with normal saline, in a dose of 5 mg/kg body weight, half to one hour before operation. In these dosages it is said to be without side effects.
In a study by Gordon et 01. (1975) it was found that the staining affinity for the dye was directly related to the size of the gland: 87% of enlarged glands were stained, whereas only 25% of normal-sized glands were stained. When these characteristics were correlated with the histological diagnosis, 100% of adenomas stained, 85% of hyperplastic glands stained, and only 27% of normal glands stained.
With reference to the histological appearances, several points can be made. The normal parathyroid gland consists of chief cells and oxyphil cells. Chief cells predominate in the adult gland, and are thought to be the cells involved in the secretion of parat hormone. Oxyphil cells, which contain numerous eosinophilic granules, are absent at birth, and begin to appear in significant numbers after the age of ten years. Their role is uncertain, and there is no evidence that they are secretory. They increase in numbers up to middle age, and may form nodules up to a millimetre in diameter in the normal gland.
The histology of parathyroid adenomata, which make up 80% of all cases of primary hyperparathyroidism, shows marked variation. In 50% the chief cell is dominant, most of the rest show a mixed picture, and a small proportion are entirely composed of either water clear cells (chief cells with large glycogen granules) or oxyphil cells. The adenomata entirely composed of oxyphil cells are usually not associated with hyperparathyroidism.D udley (1976, personal communication) has noticed a difference in the intensity of staining between adenomas and normal glands, and between different adenomas. He considers that the intensity of staining with methylene blue may be related to the number of oxyphil cells present in the gland, such that the higher the number of oxyphil cells, the deeper the stain. The present case would appear to support this suggestion, and the theory that methylene blue is taken up exclusively by oxyphil cells offers a possible explanation for the great variation in staining affinity which has been noticed at operation.
